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(54) NAVIGATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a navigation 
device capable of surely grasping transmission and 
reception status of data to an information center. 
SOLUTION: A center mark C indicating the information 
center and a vehicle mark N indicating the navigation 
device are indicated on a display 106 of the navigation 
device. In the state that destined place and path survey 
request are transmitted from a navigation device 100, the 
center mark C and the vehicle mark N are flashed and 
between these marks, an arrow forwarding from the 
center mark C to the vehicle mark N is indicated on a 
screen. While the information center is surveying the 
path and extracting a map image data in the survey path 
and guide voice data for the map image data of the 
survey path, arrows in both directions are indicated with 
image between data base mark CD and a server mark CS. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The navigation equipment characterized by to have a mark display means display the 
receiving-side mark showing the receiving side of the center mark which expresses said 
information centre as a data transceiver means require predetermined data of an information 
centre and receive the predetermined data according to this demand from an information centre, 
and said predetermined data from said information centre, and a display-control means control 
the display condition by said mark display means according to the transceiver condition of the 
data between said information centres. 

[Claim 2] Said data transceiver means is navigation equipment according to claim 1 which 
receives said data for path guidance which transmit the requested data which requires the data 
for path guidance, and are transmitted from an information centre according to this requested 
data, and is characterized by for said display-control means to control the display condition by 
said mark display means corresponding to the transceiver condition of said requested data and 
said data for path guidance. 

[Claim 3] Said mark display means displays the server mark showing the server which performs 
path planning with the database mark showing a database, and said database as a center mark of 
an information centre. Said display-control means corresponds to the transceiver condition of 
said requested data and said data for path guidance. Navigation equipment according to claim 2 
characterized by controlling the display condition of said server mark by said mark display means, 
and said receiving-side mark, and controlling the display condition of said database mark and said 
server mark corresponding to the path planning condition by said information centre. 
[Claim 4] Said data transceiver means is navigation equipment according to claim 3 which 
receives the data for a destination setup which transmit the requested data which requires the 
data for a destination setup, and are transmitted from an information centre according to said 
requested data, and is characterized by for said display-control means to control the display 
condition by said mark display means corresponding to the condition of said requested data and 
said data for a destination setup. 

[Claim 5] Said display-control means is navigation equipment given in any 1 claim of claim 1 to 
the claims 4 characterized by indicating that the corresponding equipment is operating status 
about said each mark displayed on said mark display means at the time of operation for 
transmission and reception of the equipment corresponding to each mark displayed on said 
display means of said data identifiable. 

[Claim 6] Said display-control means is navigation equipment given in any 1 claim among claim 1 
to claims 5 characterized by displaying the data mark expressed with the direction of 
transmission and reception of the data transmitted and received between said information centres 
while transmitting and receiving each data in the condition of having made it intervening between 
said each mark displayed with said mark display means. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the navigation equipment which acquires the 
data for path guidance from an information centre side by communication link, and performs path 
guidance. 
[0002] 

[Description of the Prior Art] The navigation equipment which is carried in a car etc. and 
performs path planning and guidance processing conventionally is used widely. This navigation 
equipment acquires an origin, the destination, etc., searches for the suitable path for reaching 
from this origin to the destination based on road data etc., and performs path guidance of 
displaying a path on a map image based on a retrieval result. In such navigation equipment, data, 
such as a map image for performing data and path guidance for searching for a suitable path, 
change the actual condition — a new road is made enormously — and since data become less not 
suitable in the actual condition, they need to update data frequently. 

[0003] Therefore, in recent years, path planning is performed in an information centre and the 
navigation system to which navigation equipment receives a retrieval result by communication 
link, and it shows a path is proposed. In this navigation system, it has various data which 
memorized data required for an information centre in order to search for the path to the 
destination. And according to the demand from the navigation equipment by the side of a car, 
path planning is performed based on the data stored in a database, and the data about a path for 
which it looked are transmitted to a car side. With the navigation equipment of a car, path 
guidance is performed based on the data of the path transmitted from the information centre side. 
In addition, about the data of a map image required for path guidance, it does not prepare for 
navigation equipment but the case where a center side transmits with the data of a path, and the 
case where prepare for navigation equipment and only the data of a path are transmitted from an 
information centre side can be considered. 

[0004] In such a navigation system, the amount of data and processing in the navigation 
equipment by the side of a car can be decreased remarkably. Moreover, since the time and effort 
of renewal of data is collected, with each navigation equipment, path guidance based on the data 
newest by little time and effort, such as receiving and updating new data from an information 
centre side only about path data required for path guidance or map image data, can be 
performed. Furthermore, it also becomes possible to offer the more suitable path as which a 
temporary traffic situation was also considered by arranging in an information centre the facility 
which collects such traffic status information also about the information on traffic situations, such 
as temporary road closing, delay, etc. by accident etc. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such a car-navigation system, if the car 
is located in the unstable location of the communication link situation by the side of an 
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information centre, transmission and reception of the data which require path planning, the data 
of a path for which it looked may become impossible. And for a user, whether it is that 
transmission and reception of data are performed correctly cannot grasp, but there is a possibility 
of giving insecurity. Moreover, after transmitting the data which require path planning to an 
information centre side, by the time it receives the data of a path, and the data of a map image 
and path guidance is started, between may open, that the path data with which it was searched 
for whether a situation in the meantime has not been grasped, all the transmitted data were 
received for the user to the information centre, or retrieval is performed are transmitted 
******** — etc. — ******** — there is also a possibility of giving insecurity. 
[0006] Furthermore, in the above navigation systems, the path from an origin to the destination 
is divided, re-retrieval of a path is performed based on the newest traffic situation in the division 
point neighborhood etc., path data are transmitted to a navigation equipment side, and the 
technique of offering the suitable path for real time based on the newest traffic situation etc. is 
proposed. And when the transceiver situation of data cannot be grasped like **** in such a 
navigation system, the data of a path may be received and updated, and an operator cannot 
check whether path guidance based on real time information is performed, but insecurity may be 
given to an operator. Since between a part of time amount has transmission and reception of data 
under the situation that the communication link was established when the packet switched 
communication network is used especially, even if there is a display of whether the 
communication link is established, it cannot be grasped whether transmission and reception of 
data are performed, but it will give insecurity. 

[0007] This invention was made in order to solve an above-mentioned trouble, and it aims at 
offering the navigation equipment which can perform path guidance, without the transceiver 
situation of data with an information centre being able to grasp certainly, and giving a user 
insecurity. 
[0008] 

[Means for Solving the Problem] Predetermined data require of an information centre and 
navigation equipment equipped with a mark display means display the receiving-side mark 
showing the receiving side of the center mark which expresses said information centre as a data 
transceiver means receive the predetermined data according to this demand from an information 
centre, and said predetermined data from said information centre, and a display-control means 
control the display condition by said mark display means according to the transceiver condition 
of the data between said information centres attains said purpose in this invention. 
[0009] In this invention, said data for path guidance which said data transceiver means transmits 
the requested data which requires the data for path guidance, and are transmitted from an 
information centre according to this requested data are received, and said display-control means 
attains said purpose corresponding to the transceiver condition of said requested data and said 
data for path guidance with the navigation equipment according to claim 1 which controls the 
display condition by said mark display means. 

[0010] In this invention, said mark display means as a center mark of an information centre The 
server mark showing the server which performs path planning with the database mark showing a 
database and said database is displayed. Said display-control means It corresponds to the 
transceiver condition of said requested data and said data for path guidance. Control the display 
condition of said server mark by said mark display means, and said receiving-side mark, and it 
corresponds to the path planning condition by said information centre. The navigation equipment 
according to claim 2 which controls the display condition of said database mark and said server 
mark attains said purpose. At this invention, said data transceiver means is navigation equipment 
according to claim 3 which controls the display condition receive the data for a destination setup 
which transmit the requested data which requires the data for a destination setup, and are 
transmitted from an information centre according to said requested data, and according [ said 
display-control means ] to said mark display means corresponding to the condition of said 
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requested data and said data for a destination setup. Said purpose is attained as be alike. 
[0011] In this invention, said display-control means attains said purpose with the navigation 
equipment of a publication to any 1 claim of claim 1 to the claims 4 which indicate that the 
corresponding equipment is operating status about said each mark displayed on said mark display 
means at the time of operation for transmission and reception of the equipment corresponding to 
each mark displayed on said display means of said data identifiable. In this invention, said 
display-control means attains said purpose with the navigation equipment of a publication to any 
1 claim among claim 1 to claims 5 on which the data mark expressed with the direction of 
transmission and reception of the data transmitted and received between said information centres 
while transmitting and receiving each data is displayed in the condition of having made it 
intervening between said each mark displayed with said mark display means. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of the navigation 
equipment of this invention is explained to a detail with reference to drawing 10 from drawing 1 . 
(1) The navigation equipment 100 carried in the outline car of an operation gestalt transmits 
retrieval condition data, such as an origin and a destination, and the requested data of the 
purport which requires Car ID and the data for path guidance to an information centre 150. And 
an information centre 150 searches for the recommendation path from an origin to the destination 
based on these data, and transmits the data of the passage crossing train of a recommendation 
path, the data of a map image including a recommendation path, and the data of the voice for 
voice guidance based on a map image to navigation equipment as data for path guidance only 
about a part for predetermined distance from an origin among recommendation paths. If 
navigation equipment 100 reaches near [ termination ] the data which performed path guidance 
and were received based on these data, it will newly transmit retrieval condition data and 
requested data by making a its present location into an origin, and will receive the data for path 
guidance of a continuation. With this operation gestalt, during navigation processing, the display 
106 of navigation equipment 100 sets up retrieval conditions, such as an origin and a destination, 
or consists of a navigation display Dl which displays the map image for path guidance, and the 
communication link situation display section D2 which carries out image display of the 
communication link situation with an information centre 150. The car mark N showing the center 
mark C which expresses [ be / it / under / navigation processing / leading ] an information 
centre 150, and navigation equipment 100 is expressed in the communication link situation 
display section D2 as the image. And in the condition that retrieval data and requested data are 
transmitted from navigation equipment 100, the arrow head which goes to the center mark C is 
expressed as an image from the car mark N between the center mark C and the car mark N. 
Moreover, the arrow head which goes to center mark C empty vehicle both the marks N between 
the center mark C and the car mark N in the condition that the data for path guidance are 
transmitted to navigation equipment 100, from an information centre 150 is expressed as an 
image. By this, the data for path guidance can be required of an information centre, and an 
operator can know being transmitted from a center. Moreover, with this operation gestalt, the 
server mark CS showing the database mark CD to which the center mark C expresses the 
database of an information centre, and a server is included especially. After requested data is 
transmitted from navigation equipment 100 car, while the data for path guidance are received, in 
between The arrow head of both directions is expressed as an image between the database mark 
CD and the server mark CS noting that an information centre 150 searches for a path or the map 
image data and guidance voice data for carrying out path guidance according to the path for 
which it searched are extracted. By this, an operator can also know that an information centre 
150 will search for a path according to retrieval condition data and requested data which were 
transmitted. 

[0013] (2) The detail drawing 1 of an operation gestalt is drawing showing the configuration of 1 
operation gestalt of the navigation system of this invention. As shown in this drawing 1 , the 
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navigation system of this operation gestalt consists of navigation equipment 100 as 1 operation 
gestalt of the navigation equipment of this invention, and an information centre 150. Navigation 
equipment 100 is used being carried in a car, and is equipped with the data-processing section 
101, the program storing section 102, the storage section 103, the current position detecting 
element 104, the input section 105, a display 106, the voice output section 107, and the car side 
communications department 108. An information centre 150 is arranged in an information centre, 
communicates among two or more navigation equipments 100, and is equipped with the center 
side communications department 151, the system control section 152, a database server 153, and 
the external information gathering section 154. 

[0014] The data-processing section 101 of navigation equipment 100 Retrieval conditioning 
processing in which have CPU and path planning conditions, such as a destination, are set up, 
Requested data transmitting processing in which the requested data which requires the data for 
path guidance, and the data of the set-up retrieval conditions are transmitted to a center, The 
data reception for path guidance which receives the data for path guidance from an information 
centre 150, Path guidance processing in which path guidance is performed based on the received 
data for path guidance, Mark display processing on which the car mark showing the center mark 
which expresses a center to a display 106, or a car is displayed by the image, The data situation 
acquisition processing which acquires the situation of transmission and reception of data with the 
output from the car side communications department 108 etc., It is based on the situation of 
transmission and reception of the data acquired by data situation acquisition processing. Each 
processing of the data status-display processing on which the data mark showing the data 
transmitted and received between a center mark and a car mark is displayed by the image during 
transmission of requested data and reception of said data for path guidance is performed. Various 
programs and data required in order that the data-processing section 101 may perform each 
above-mentioned processing are stored in the program storing section 102. Various kinds of 
storages, such as ROM, are used for this program storing section 102. 

[0015] Various storages, such as RAM, CD-ROM, a flash memory, DVD, and a hard disk, and 
the driving gear of those are used for the storage section 103. This storage section 103 is 
equipped with the destination information storage section 1031, the transit path storage section 
1032, the car position-memory section 1033, and the other storage sections. According to the 
storage section which performs only read-out of information, and each storage section which 
performs R/W, the storage and driving gear which are used for each storage section are chosen 
suitably, and are used. A hard disk etc. is used for the destination information storage section 
1031. The data for a destination setup required in order to set up correspondence and its layered 
structure of each destination in the case of specifying and setting [ from ] up the building used as 
the destination, the name of a store and others and the telephone number, the address, and the 
destination grouping and while hierarchizing and making it display on a display 106, and a group, 
and other destinations are stored in this destination information storage section 1031 possible [ 
read-out ]. 

[0016] The transit path storage section 1032 is secured in the predetermined area on RAM, and 
the data for path guidance received from the information centre 150 are stored possible [ 
read-out and writing (updating) ]. Various data which specify a recommendation path on the map 
image by the map image data for displaying on a display 106 the map image containing a road 
including the recommendation path for which it was searched, or a landmark by the image, and 
map image data, such as passage crossing string data and voice guidance data, are contained in 
this data for path guidance. The car position-memory section 1033 is secured in the 
predetermined area on RAM, and current [ which was measured at intervals of predetermined 
time by the current position detecting element 106 ] and two or more past location data are 
stored possible [ read-out and writing (updating) ]. For example, they are the location data of the 
point of measurement included in fixed distance, location data of a fixed number of point of 
measurement, etc. By connecting plurality, these location data obtain the transit locus of a car, 
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and are used for the so-called map matching for specifying the road the car is running. 
[0017] The current position detecting element 104 is equipped with the rate sensor for receiving 
the signal from two or more GPS Satellites, and measuring the GPS receiving set of a car which 
measures a location absolutely, and the relative position of a car, the bearing sensor, etc. The 
relative position measured by the rate sensor or the bearing sensor is used in order [ other ] to 
amend the positioning error of the absolute location measured by the GPS receiving set, in order 
that a GPS receiving set may obtain a location [ / in the tunnel which cannot receive the electric 
wave from a satellite etc. ]. 

[0018] Various input units, such as a touch panel with which the input section 105 was attached 
in the screen of a display 106, and an information input unit using a joy stick and a voice 
recognition unit, are used. By the touch panel, when a user touches the icon displayed on a 
display 106 by the image, corresponding information and a corresponding instruction are 
inputted, moreover, in the information input unit using a voice recognition unit, the voice which 
the user uttered is recognized and the information and the instruction which boil the recognized 
voice and correspond are inputted. As for a display 106, various displays, such as liquid crystal 
and CRT, are used. This display 106 functions with the data-processing section 101 as a path 
guidance means and a mark display means, and a data mark display means, and a communication 
link situation with the road map in path guidance, crossing detail drawing, and a center is 
expressed as an image. Moreover, various images, such as a key image for an input corresponding 
to a touch panel, are expressed as an image. 

[0019] The voice output section 107 is equipped with the voice synthesizer and the loudspeaker. 
This voice output section 107 functions as a path guidance means with the data-processing 
section 101, compounds the guidance voice in the case of performing path guidance to the 
destination, for example, the guidance voice "it is the right about the crossing of 100m beyond", 
based on the voice guidance data in which it is stored by the transit path storage section 1032, 
and outputs it from a loudspeaker. The loudspeaker which outputs such guidance voice may be 
made combination with the loudspeaker for mounted audios, and you may make it arrange the 
loudspeaker of dedication operation at the assembly in the section or the windshield upper parts 
(operation at the assembly central upper part, section, etc.). The car side communications 
department 108 consists of radio devices connected with a modem etc. at this, such as a cellular 
phone and PHS. This car side communications department 108 functions with an arithmetic unit 
101 as a retrieval condition transmitting means, a requested data transmitting means, and a data 
receiving means for path guidance, and performs voice communication (message) and data 
communication with an information centre 150 (transmission of retrieval condition data and 
requested data, reception of the data for path guidance, etc.). 

[0020] On the other hand, the center side communications department 151 of an information 
centre 150 consists of communication equipment, such as a modem, a terminal adopter, and a 
router, and connects the communication line by the communication line with navigation 
equipment 100, PHS, the cellular phone, and other radio means, this center side communications 
department 151 — the system control section 152 — a retrieval condition receiving means, a 
requested data receiving means, and the data transmitting means for path guidance — and it 
functions and data communication, such as reception of the retrieval condition data and 
requested data which are transmitted from navigation equipment 10, and transmission of the data 
for path guidance, is performed. 

[0021] The system control section 152 of an information centre 150 is constituted by CPU, ROM 
and RAM which are not illustrated, and the computer system equipped with other functions. 
While CPU controls the whole system according to the various programs memorized by the 
storage means including ROM The requested data reception which receives the retrieval 
conditioning data transmitted from navigation equipment 100, and requested data, The path 
planning processing which searches for a recommendation transit path based on the retrieval 
conditions of received data, The segment division processing which carries out segment division 
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of the recommendation transit path for which it was searched at predetermined length, The 
passage crossing train acquisition processing which extracts the crossing (passage crossing) which 
exists on the recommendation transit path for which it was searched, and is made into a 
coordinate train, Guidance data extraction processing in which the data for path guidance 
corresponding to each segment are looked for and extracted, Data transmitting processing for 
path guidance in which the extracted data for path guidance are transmitted to navigation, update 
process of data based on establishment of a crossing or a road, and various processings required 
in the other information centres 150 are performed. 

[0022] The program and data for performing these various processings by CPU are stored in 
ROM. As for RAM, CPU is used on the occasion of various program executions as the so-called 
working area where various data are written. The data for path guidance to which it shows the 
recommendation transit path for which it was searched based on the various data stored in 
retrieval conditions and databases 153, such as a destination received from navigation equipment 
100, are stored in this RAM, and it is transmitted to navigation equipment 100 from the center 
side communications department 151. 

[0023] The search-path data file 1531, the map information data file 1532, and the external 
information data file 1533 are stored in the database 153. The search-path data file 1531 is a file 
which stores data required in order to search for a recommendation transit path based on a its 
present location, a destination, etc. of a car which were received from navigation equipment 100, 
and is stored in the storage in which read-out of CD-ROM, DVD-ROM, a hard disk, etc. and 
rewriting are possible. Crossing data, road data, and node data are stored in this search-path 
data file. 

[0024] Drawing 2 is drawing showing an example of the crossing data stored in the search-path 
data file 153, road data, and node data. As shown in this drawing 2 (a), as for crossing data, the 
existence of a road number with the smallest number and a signal corresponds to each of crossing 
number I-IV of each crossing among the roads where the road number with the smallest number 
and the crossing concerned are a terminal point among the roads where a crossing name, the 
LAT of that crossing and LONG, and the crossing concerned are the starting point. As shown in 
drawing 2 (b), as for road data, the start address of the following, the size of a road, prohibition 
information, guidance garbage, a limiting speed, the number of nodes, and node string data and 
the die length of a road correspond [ a number ] among the roads in which a number has the 
following and the same terminal point among the roads which have the crossing number of the 
starting point, a terminal crossing number, and the same starting point in each of the road 
numbers 1-8 of each road. 

[0025] Moreover, node data are data about the focus (node) path on the street, as shown in 
drawing 2 (c). The unit of a road number consists of two or more nodes so that clearly from road 
data. That is, node data are data about one point path on the street, and if what connects 
between nodes is called an arc, a road will be expressed by connecting between each of two or 
more node trains with an arc. For example, since the number of nodes is 15 and the start address 
of node data is 100, the road number 1 will be constituted from the road data shown in the road 
number 1 at Seki, then drawing 2 (c) by the node data of the addresses from 100 to 114. The 
information about a zebra zone, a tunnel, etc. that the east longitude of each node, the north 
latitude, an attribute, etc. correspond at the address of a node, and a sensor etc. can detect this 
node data as an attribute is stored. 

[0026] Drawing 3 shows the road system expressed by each data of an example of the 
search-path data file 153 shown in drawing 2 . As shown in drawing 3 from the search-path data 
file 153 shown in drawing 2 , the course which makes the crossing number 1 the starting point is 
first searched for "a number is as follows among roads with the same starting point'' to the road 
number 7 of the road data about this road number 1 by the road number 1 from the starting point 
information on crossing data, and the degree. And for the same information in the road number 7, 
since it is the road number 1 conversely, it can judge that there is nothing of other road numbers 



./ 15 



05/06/02 18:10 



|P,2001-133277,A [DETAILED DESCRIPTION] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



as a perimeter road. This is the same also about a terminal point. Moreover, by the road number 
5 in road data, since the road number 6 is forbidden, in the crossing number IV, to the road 
numbers 5-6, it cannot advance because of right and left chip box prohibition etc., but the road 
which can advance serves as only the road number 8. Therefore, the penetration to this road 
number 8 serves as guidance needlessness. 

[0027] Various data, such as map image data as which the road and crossing which are included 
in the search-path data file 153, and a landmark are displayed, location data of the passage 
crossing which specifies a recommendation path on map image data, and voice guidance data, are 
stored in the map information data file 1532. And the recommendation path for which it was 
searched is expressed as an image by connecting a passage crossing train on the map image by 
map image data. 

[0028] Various traffic information, such as delay information (a delay place, distance, extent of 
delay) collected in the external information gathering section 154, construction information 
(construction section and construction), and an accident occurrence part (it is [ whether an 
accident source location extent of accident, and passing are possible and ] processing end time 
etc.), is stored in the external information data file 1533. Each of such traffic information is used 
in the path processing in an information centre 150. Each data which the external information 
gathering section 154 also collects penetration prohibition roads, such as a road, new crossing 
data accompanying that intersectional, and crossing data, and right and left chip box prohibition 
path modification displays again, and is stored in the search-path data file 1531 or the map 
information data file 1532 based on these modification data is updated. 

[0029] Next, the path guidance processing processing in the navigation system of this operation 
gestalt is explained. Drawing 4 is a flow chart showing the flow of the processing (navigation 
processing) performed by navigation equipment 100 in the path guidance processing by the 
navigation system of this operation gestalt. Moreover, drawing 5 shows the display screen 
displayed on the display 106 of navigation equipment 100 before path guidance initiation in 
navigation processing, and drawing 6 R> 6 and drawing 7 show the display screen displayed 
before path guidance initiation following drawing 5 . 

[0030] In navigation processing, as shown in drawing 5 (a), a display screen D consists of a 
navigation display Dl which displays the map image for a selection menu or navigation which 
chooses retrieval conditions, such as a destination and main Hatchi, and the communication link 
situation display section D2 which displays a communication link situation with a center with an 
image. And if navigation processing is started, the data-processing section 101 of navigation 
equipment 100 will express the car mark N showing the center mark C which expresses a center 
to the communication link situation display section D2 of a display 106, and a car as an image, 
and will display the screen for a destination setup on the navigation display Dl (step 11). In this 
operation gestalt, the center mark C displayed on the communication link situation display 
section D2 by the image The database mark CD showing the database 153 in an information 
centre 150 The server mark CS showing the server (the center side communications department 
151 and system control section 152) which extracts required data from a database 153 and 
transmits to navigation equipment 100 is included. The center mark C and the car mark N are 
expressed [ be / it / under / navigation processing / letting it pass ] as the image. Moreover, 
the input approach of "assignment from a local list", "assignment from a genre list", "the input of 
the telephone number", and "the input of the address" is displayed on the screen for a 
destination setup of the navigation display Dl of a display 106. 

[0031] And the destination and an origin, and other retrieval conditions are acquired by the input 
from an operator (step 13 (retrieval condition acquisition processing)), among four kinds of input 
approaches that the destination is displayed on the navigation display Dl, the post-decision key 
to which the operator made the display of the desired input approach move 4 gloss cursor to a 
joy stick or a key is pressed from from, or the input approach of the destination is chosen by 
inputting the input approach with voice etc. And in "assignment from a local list", and "a genre 



V 15 



05/06/02 18:10 



1P,2001-133277,A [DETAILED DESCRIPTION] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



list to assignment", after reading the partition list of an area or genres from the destination 
information storage section 1031, displaying on the navigation display Dl and acquiring selection 
of an area or a genre, the name of the destination classified into the selected area or a genre is 
displayed, and the destination is acquired. Moreover, when "the input of the telephone number" 
and "the input of the address" are chosen as the selection approach, the telephone number and 
the address are acquired by voice input, the input from a keyboard, etc., and the destination is 
acquired from correspondence of the telephone number and the address which are stored in the 
destination information storage section 1031, and the destination. 

[0032] If the destination is acquired, the data-processing section 101 will acquire an origin next. 
An origin acquires the name of an origin by the selection or the input by the operator like the 
destination, or replaces it with the name of an origin, and obtains selection or an input with a its 
present location. When selection or an input with a its present location is obtained, the 
data-processing section 101 makes an origin the present location detected from the current 
position detecting element 104. In retrieval of a path, when other conditions determine the 
priority in the case of choosing one path from two or more paths, the conditions of "choosing the 
path in which it can arrive in a short time", "a highway not being used", and "specifying the 
course ground" etc. are displayed on the navigation display Dl of a display 106, selection is 
obtained and there is no assignment especially, they search for the shortest path of distance. 
Moreover, when "the course ground is specified" is chosen, the course ground is acquired by the 
input. 

[0033] If retrieval conditions, such as a destination, are acquired, the data-processing section 
101 will start the communication link with a center (step 15). At this time, as shown in drawing 5 
(b), Antenna AN is expressed to the center mark C and the car mark N as an image, and it is 
shown in the communication link situation display section D2 that the communication link is 
established. Moreover, the comment about the condition (purport by which the communication 
link with a center was established in drawing 5 (b)) of the communication link with an information 
centre 150 is expressed also to the navigation display Dl as this operation gestalt. And the data 
(retrieval condition data) of the retrieval conditions acquired by retrieval condition acquisition 
processing (step 13) and data (requested data) including the purport which requires the ID 
number decided every navigation equipment 100 beforehand and path planning are transmitted 
(step 17 (requested data transmitting processing)). At this time, first, as shown in drawing 5 (c), 
the car mark N of the communication link situation display section D2 is blinked, and having 
started the preparation for transmission of navigation equipment of retrieval condition data and 
requested data is shown. And when transmission of these data is started, as shown in drawing 6 
(d), both the server mark CS of the communication link situation display section D2 and the car 
mark N are displayed by the flashing image, and it is shown that it is under operation because of 
transmission and reception of data. Moreover, between the server mark CS and the car mark N, 
the arrow head which goes to the server mark CS from the car mark N is expressed as an image, 
and it is shown that data are transmitted towards the center measure 150 from navigation 
equipment 100. 

[0034] After it gets down by packet switching in this operation gestalt and the communication 
configuration of the communication link performed between the car side communications 
department 108 and the center side communications department 151 starts the communication 
link after retrieval condition acquisition, in addition, till termination of navigation processing 
Although navigation equipment 100 is always connected after starting the communication link 
with a center to an information centre 150 through a packet exchange network (step 15) until it 
finishes transmitting navigation termination data (step 29) Navigation equipment 100 and an 
information centre 150 may be made to be connected by line switching only at the time of data 
transmission and reception. 

[0035] And it stands by from an information centre 150 to reception of the data for path guidance 
transmitted (step 19; N). At this time, as shown in drawing 6 (e), the server mark CS and the 
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database mark CD are blinked in the communication link situation display section D2, and it is 
shown in it that the server and the database are working. Moreover, between a server and a 
database, a both-directions arrow head is expressed as an image, a server accesses to a 
database, the data of a database search for a path, and acquiring the data for path guidance is 
shown. The above-mentioned data for path guidance are the data (crossing tbe data) of the 
coordinate train of the crossing on the path for which it was searched, the map image data 
containing a search path, required voice guidance data, and data of a path guidance termination 
location. In this navigation system, path guidance is performed to this side of the road for a life, 
when the destination can reach only from roads which a car does not put in, such as a road for a 
life, and when it can reach by the car to the destination, it is performed to the location which the 
transit schedule distance to the destination is less than 500m, and can reach, without carrying 
out a right and left chip box. The data of a path guidance termination location are data of the 
location which terminates this path guidance. 

[0036] And the data for path guidance are received in the car side communications department 
108, and the received data for path guidance are stored in the sequential transit path storage 
section 1032 (step 19;Y). During reception of the data for path guidance, as shown in drawing 6 
(f), the communication link situation display section D2 is made to blink the car mark N and the 
server mark CS, and it is shown in it that these are working. Moreover, between the car mark N 
and the server mark CS, the arrow head which goes to server mark CS empty vehicle both marks 
is displayed by the image, and it is shown that the data for path guidance are transmitted towards 
a car from the server. After ending reception of the data for path guidance, flashing of the car 
mark N and the server mark CS is terminated, and the arrow-head display between the car mark 
N and the server mark CS is erased further. In this operation gestalt, it is searched for the 
recommendation path used as the basis of the data for path guidance transmitted from ** 150 
which does not carry out information in consideration of the retrieval conditions transmitted to 
the information centre 150 as retrieval condition data, and traffic information, such as delay 
information collected in the external information gathering section 154 of an information centre 
150. And among the optimal paths for which it searched, from an origin, it attaches, for example 
by part for a distance predetermined [, such as 10 etc. km, ] determined uniformly beforehand, 
and map image data and guidance voice data including the optimal path for which it searched are 
extracted from the map information data file 1532, and are received by navigation equipment with 
the search path to a part for predetermined distance. 

[0037] And after reception of the data for path guidance is completed, the data-processing 
section 101 starts path guidance according to the data for path guidance stored in the transit 
path storage section 1032 (step 21). As shown in drawing 7 , while displaying on the navigation 
display Dl the map image which contains the present location of a car based on map image data, 
based on crossing tbe data, a search path is displayed on a map image, and the corresponding 
voice guidance is made to output from the voice output section 107 in an intersectional right and 
left chip box further in path guidance. Moreover, since the communication link with an 
information centre 150 is established through the packet line network also while there are no 
transmission and reception of data with an information centre 150, Antenna AN is given to the 
center mark C and the car mark N, and it expresses in the communication link situation display 
section D2 as the image. 

[0038] The data-processing section 101 acquires the present location of a car with reference to 
the current position detecting element 104 for every predetermined time interval during path 
guidance. And the car is supervising whether it arrived at the location of fixed distance (for 
example, 200m) this side from the termination of the path (predetermined path for distance 
beforehand determined [km / 10 etc. ] uniformly from the origin among optimal paths, for 
example) memorized by the transit path storage section 1032 (step 23). And if a car arrives at 
the location of above-mentioned fixed distance this side from the termination of a path (step 
23;Y), it will judge how [ with the same termination of the path memorized by the transit path 
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storage section 1032 / as the guidance termination location of guidance termination location data 
] it is (step 25). When the termination and the guidance termination location of a path are not the 
same (step 25; N), an origin is updated in the current car location of a car location detection 
sensor among the retrieval conditions memorized by RAM, and requested data processing is again 
started based on return and new retrieval condition data to step 17. 

[0039] Drawing 8 shows the condition of starting requested data processing, as an example of the 
display screen displayed on the display 106 of navigation equipment 100, when performing 
requested data processing during path guidance in navigation processing. Thus, in transmitting 
and receiving data, such as requested data processing, during path guidance, it displays a 
communication link situation by changing the display of the communication link situation display 
section D2 like drawing 5 and drawing 6 , displaying the map image for path guidance on the 
navigation display Dl. 

[0040] When the termination of the path memorized by the transit path storage section 1032 is 
the same as the guidance termination location of guidance termination location data (step 25 ;Y) 
When a car location continues path guidance as it was to a guidance termination location (step 
27; N) and a car location turns into a guidance termination location (step 27 ;Y) The navigation 
termination data containing ID of the purport which ends navigation processing, and a car are 
transmitted to a center, and path (step 29) guidance processing is ended. 
[0041] Next, the actuation in an information centre 150 is explained. Drawing 9 is a flow chart 
showing the flow of the processing (path offer processing) performed by the information centre 
150 in the path guidance processing by the navigation system of this operation gestalt. As shown 
in this drawing 9 , the system control section 152 of an information centre 150 is standing by to 
the retrieval condition data and requested data which are transmitted from navigation equipment 
100 (step 51; N, step 61 ;N). 

[0042] And if retrieval condition data and requested data are acquired through the center side 
communications department 151 (step 51;Y), acquire the retrieval conditions of an origin, the 
destination, and others included in retrieval condition data, and it is made to correspond with ID 
of the car contained in requested data, and stores in the predetermined field of RAM (step 53). 
And the transit path recommended from an origin to the destination is calculated based on the 
crossing data of the search-path data file 1531, node data, and road data (step 55). the various 
kinds of the approach indicated by JP,1-173297,A and JP,1~173298,A about the detail of this 
path planning, for example, and others — it performs by the well-known approach. In this path 
planning, fundamental path planning conditions are the distance during a crossing, and, finally 
search this operation gestalt for an optimal path in consideration of the conditions specified as 
conditions for other in consideration of traffic information, such as delay information collected in 
the external information gathering section 154. And among the optimal paths for which it 
searched, from an origin, it attaches, for example by part for a distance predetermined [, such as 
10 etc. km, ] determined uniformly beforehand, and map image data and guidance voice data 
including the optimal path for which it searched are extracted from the map information data file 
1532, and it is made to correspond to ID of a car and stores in the predetermined field of RAM 
with the search path to a part for predetermined distance (step 57). 

[0043] And the search path, the map image data, and guidance voice data for the predetermined 
distance stored in RAM are transmitted to navigation equipment 100 from the center side 
communications department 151 (step 59). After transmitting data to navigation equipment 100, 
it stands by to following retrieval condition data and requested data, and if retrieval condition 
data and requested data are received, it will repeat from step 53 again. Moreover, in the 
condition of standing by to retrieval condition data and requested data, when navigation 
termination data are received from navigation system equipment (step 51; N and step 61 ;Y), the 
path offer processing about the car is ended. 

[0044] Drawing 10 is the explanatory view showing the transceiver situation of the various data 
between the navigation equipment 100 and the centers 150 in the navigation system of this 
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operation gestalt. In the path planning and guidance processing by the navigation system of this 
operation gestalt, as shown in this drawing 10 , after navigation equipment 100 acquires an origin 
and the destination by retrieval condition acquisition processing, it establishes the 
communication link to an information centre 150, and transmits retrieval condition data, such as 
an origin and a destination, and the requested data which requires path planning to an 
information centre 150 (Fl). While retrieval condition data and requested data are transmitted to 
the information centre 150 from navigation equipment 100, in the communication link situation 
display section D2 of a display 106, the car mark N and the server mark CS blink, and the arrow 
head which goes to the server mark CS from the car mark N is expressed as an image between 
the car mark N and the server mark CS. 

[0045] Reception of retrieval condition data and requested data performs the extract of the 
guidance voice data for guiding division of path planning and the recommendation path for which 
it searched, the divided map image data which includes an origin among recommendation paths, 
and a divided path including an origin based on the received data in an information centre 150 
(F2). In the meantime, in the communication link situation display section D2 of a display 106, 
the server mark CS and the database mark CD blink, and the arrow head of both directions is 
expressed as an image between the server mark CS and the database mark CD. And the data 
(passage crossing string data), the extracted map image data, and guidance voice data of the 
crossing train included in a divided recommendation path including an origin are transmitted to 
navigation equipment 100 (F3). While these data for path guidance are received by navigation 
equipment 100, in the communication link situation display section D2 of a display 106, the 
server mark CS and the car mark N blink, and the arrow head which goes to server mark CS 
empty vehicle both the marks N is expressed as an image between the server mark CS and the 
car mark N. 

[0046] If the data for path guidance (passage crossing string data, map image data, and guidance 
voice data) are received, navigation equipment 100 will perform path guidance based on the 
received data for path guidance (F4). And if the termination of the path by the received data for 
path guidance is approached, navigation equipment 100 will newly transmit retrieval condition 
data and requested data based on the destination acquired and memorized by the present 
location of a car, or retrieval condition acquisition processing (F5). If new retrieval condition data 
and requested data are received, an information centre 150 is based on data including the newest 
traffic situation etc. Division of the path planning according to the received data, and a 
recommendation path, the divided map image data which contains the present location of a car 
among recommendation paths, And extract of the guidance voice data for guiding a divided path 
and transmission of the data for path guidance are performed, and actuation of F4 to F6 is 
repeated until the path data to the guidance termination location determined according to the 
situation of the destination neighborhood are henceforth received by the car. While path 
guidance is performed (F4 or subsequent ones), the display of the communication link situation 
display section D2 is changed to the navigation display Dl like F1-F3, with the map image and 
recommendation path for path guidance displayed. 

[0047] Thus, the center mark C which expresses a center with this operation gestalt to the 
display 106 of navigation equipment 100 The car mark as a receiving-side mark showing the 
navigation equipment which is a data receiving side for path guidance is expressed as an image. 
During transmission of requested data, and reception of the data for path guidance between the 
center mark C and the car mark N The arrow head as a data mark showing data being under 
transmission and reception is expressed as an image. Therefore, according to this operation 
gestalt, an operator can know whether transmission and reception of data are performed between 
an information centre 150 and navigation equipment 150 with the display image of a display 106, 
and whether it is that transmission and reception of data were performed correctly can grasp. 
[0048] Since according to this operation gestalt whether the communication link is established 
can grasp by the existence of a display of the image of Antenna AN and it can grasp transmission 
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and reception of data apart from a communicative establishment condition, when the packet 
switched communication network is used, transmission and reception of data can be grasped. 
According to this operation gestalt, when the condition of the transmission and reception to 
whenever [ of transmission and reception of data ] receives the search path based on the case 
where divide the data about a search path and they receive since transmission and reception can 
know from the display image of a display 106, and a traffic situation new, in the middle of a path, 
it can grasp that the data of a search path are updated. Since according to this operation gestalt 
an arrow head is expressed as an image as a data mark showing data being under transmission and 
reception between the center mark C and the car mark N and the direction of transmission and 
reception of data can be recognized with the sense of this arrow head, it is possible to grasp a 
communication link situation in a detail more. 

[0049] Since according to this operation gestalt the center mark C (the server mark CS, the 
database mark CD) and the car mark N showing each blink when working for transmission and 
reception of an information centre 150 (a server and database) and navigation equipment 100 of 
the data for path guidance, a communication link situation can be grasped also by these flashings. 

[0050] According to this operation gestalt, the database mark CD showing the server mark CS 
whose center mark C showing an information centre 150 expresses a server, and a database is 
included. Since transmission and reception of the data between a server and a database are 
displayed by the image by the arrow head A situation can be grasped, even if the extract of path 
planning or map image data etc. requires time amount for creajtion of the data for path guidance 
in the center and between opens by reception of the data for after [ transmission ] path guidance 
of retrieval condition data or requested data. According to this operation gestalt, a situation can 
be grasped even if the center mark C showing an information centre 150 includes the database 
mark CD showing the server mark CS showing a server, and a database, and between opens by 
this flashing by reception of the data for after [ transmission ] path guidance of retrieval condition 
data or requested data, since the server mark CS and the database mark CD blink during 
processing of an extract in a center of path planning or map image data. 
[0051] This invention can perform various kinds of deformation in the range which it is not 
limited to the explained operation gestalt and was indicated to each claim. In the 
above-mentioned operation gestalt, in the communication link situation display section D2, the 
server mark CS and the database mark CD are blinked, or after transmitting termination of 
retrieval condition data and requested data is displaying both arrow heads by the image between 
the server mark CS and the database mark CD noting that path offer processing will be started in 
an information centre 150, if transmission of retrieval condition data and requested data is 
completed. On the other hand, navigation equipment 100 receives navigation equipment 100 for 
the signal showing the processing state of each data, such as under the completion of reception 
of requested data, and creation of the data for path guidance, and you may make it display a 
center mark (the server mark CS and the database mark CD) and a data mark by the image from 
an information centre 150 according to this signal. For example, it is blinking the server mark CS 
and the database mark CD, only while having received the signal showing under creation of the 
data for path guidance, or carrying out image display of both the arrow heads between the server 
mark CS and the database mark CD etc. It becomes possible to display a communication link 
situation reflecting a situation actual to accuracy thereby more, in addition, in order to make the 
signal showing the processing state of each data, such as under the completion of reception of 
requested data, and creation of the data for path guidance, receive from an information centre 
150 A requested data receiving means to receive the requested data of the data for path 
guidance sent out from navigation equipment, A data transmitting means for path guidance to 
transmit said data for path guidance according to said requested data which said requested data 
receiving means receives, After said requested data receiving means receives said requested 
data, before said data transmission for path guidance by said data transmitting means for path 
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guidance The information centre characterized by having a condition transmitting means to 
transmit the condition about said data for path guidance is employable. A requested data 
receiving means to receive said requested data sent out from the navigation equipment and this 
navigation equipment of this invention, And in the navigation system containing center equipment 
equipped with a data transmitting means for path guidance to transmit said data for path guidance 
according to said requested data which said requested data receiving means receives, it is 
realizable. 

[0052] Although image display of the center mark C showing a center is carried out to the 
configuration containing the server mark C which expresses the server relevant to path planning 
processing most in the information centre 150 of a center, and Database CD and recognition of 
transmission and reception of the data in a center is attained with the above-mentioned operation 
gestalt, in an above-mentioned operation gestalt and an above-mentioned modification, it can 
also consider as one mark showing the whole information centre. Moreover, neither a center mark 
nor a car mark is restricted to the configuration of an above-mentioned operation gestalt, when a 
cellular phone is used for transmission and reception of data in navigation equipment 100 in an 
above-mentioned operation gestalt and each above-mentioned modification, may be replaced with 
the schematic drawing showing a car like this operation gestalt, and may carry out image display 
of the cellular phone with schematic drawing. 

[0053] Although the equipment under operation was blinked and expressed as the 
above-mentioned operation gestalt The technique of displaying the condition that each mark is 
operating, identifiable is not what is restricted to flashing. Indicate that it displays the equipment 
which displays only the equipment under operation in a deep color, and is not working in a thin 
color etc. identifiable by the difference in concentration or a color, or for example, as the 
communication link status-display section D2 A panel by which each mark looms is used and you 
may make it make only the mark of the equipment which is working come up by optical exposure 
by irradiating light from a tooth back. 

[0054] In an above-mentioned operation gestalt, as a data mark showing the data transmitted and 
received, although the arrow head is displayed, it is not restricted to this and the picture of a 
paper airplane and the picture of memo paper may be displayed in an above-mentioned operation 
gestalt and each above-mentioned modification between the line which connects the marks of the 
equipment which is only transmitting and receiving data, and the equipment which is performing 
transmission and reception of data. Moreover, when the direction of data is shown, it may change 
into an arrow head and you may display that it moves to a transmit direction and is [ picture / a 
paper airplane or / of space ] visible in the data mark which indicates by animation or expresses 
data that a dotted line and a broken line can be moved to the transmit direction of the data. 
When standing still and displaying the picture of an arrow head, the line which connects 
comrades, a paper airplane, or memo paper as a data mark between the equipment which is 
transmitting and receiving data, a panel by which each mark looms is use and you may make it 
make only the mark between the equipment which is working come up by optical exposure, when 
these pictures ( data mark) irradiate light from a tooth back. 

[0055] Furthermore, in an above-mentioned operation gestalt and each above-mentioned 
modification, when retrieval condition data, requested data, and the data for path guidance may 
be transmitted and received between an information centre 150 and equipments other than 
navigation equipment 100 of car loading, the mark of the equipment may also be displayed on the 
communication link situation display section D2. For example, when the data for path guidance 
can be transmitted to a cellular phone from a car, the mark of a cellular phone may be displayed 
and the mark which expresses data, such as an arrow head, between a cellular phone and a car 
may be displayed. Moreover, one car performs requested data processing, and the data for path 
guidance from a center may enable it to display other cars, when it can transmit to other cars. 
When indicating one's intention in the mark of the navigation equipment of two or more cars, as 
for displaying that each car is distinguishable, about the mark of other navigation equipments, it 
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is desirable to attach ID of each car etc. 

[0056] In an above-mentioned operation gestalt and each above-mentioned modification, 
although the recommendation path for which it was searched in the information centre 150 was 
divided and only the part is transmitted to navigation equipment 100, an above-mentioned 
operation gestalt and each above-mentioned modification cannot divide a path, but can also apply 
it to the navigation equipment received at once. Moreover, when dividing a path and receiving, 
division of a path transmits not the distance decided beforehand but the distance which carries 
out division hope with requested data to an information centre 150, and can divide according to 
this distance or it can apply it also to the navigation equipment 100 which receives the data for 
guidance which adjusted the division location so that the place where a communication link 
situation is bad might not come near [ termination ] a division path. The recommendation path for 
which it was searched is divided by predetermined distance from an origin, and he transmits data 
** for path guidance about the divided path, and is trying to transmit and receive the data for 
path guidance in an above-mentioned operation gestalt and each above-mentioned modification 
for a short time. On the other hand, in consideration of the case where transmission and 
reception of the data after a degree are not completed, it may transmit after the divided data for 
a path, using the path guidance data to the destination as a reserve (preliminary data transmitting 
means), and you may save separately at RAM etc. (preliminary data preservation means). In this 
case, since the data of a spare part are data which originally are not used for path guidance, 
suppose that they are not displayed on a display 106 about transmission and reception of these 
data. And when the communication link with an information centre 150 becomes actually 
impossible, according to the data of this reserve, path guidance can be continued to the 
destination. 

[0057] although a setup of retrieval conditions is performed within navigation equipment 100 in 
an above-mentioned operation gestalt and each above-mentioned modification based on the data 
stored in the destination information storage section 1031 — data required for a setup of 
retrieval conditions — a part — or all may be stored in the predetermined store of an 
information centre 150, and the data for retrieval conditioning may be required of navigation 
equipment in a setup of retrieval conditions. For example, when setting up retrieval conditions, 
whenever call the screen for retrieval conditioning from an information centre 150, it makes it 
display on a display 106 and it chooses the input approach etc., the next screen may be read by 
the communication link with an information centre 150. Moreover, the program and data in 
navigation equipment 100 perform a setup of an input condition, and it may be made to carry out 
based on the data stored in an information centre 150 about correspondence with the list, the 
address, the telephone number, and the location of the destination which are displayed after that. 
Also in a setup of such retrieval conditions, the flashing display of the equipment which is 
working, etc. the display of a data mark, etc. may be performed about transmission and reception 
of data, such as the input approach with an information centre 150, the list set by the input 
approach and the address, correspondence with the telephone number and the location of the 
destination, etc. Although the information centre 150 and the navigation equipment 100 which 
perform path planning have transmitted and received immediate data, you may make it exchange 
data through a relay base in an above-mentioned operation gestalt and each above-mentioned 
modification between an information centre 150 and navigation equipment 100. 
[0058] The navigation equipment of this invention is applicable also to the navigation equipment 
in the navigation system which transmits and receives data with original communication networks, 
such as a taxi, a bus, a car for transportation, and a center that delivers them. 
[0059] 

[Effect of the Invention] As explained above, according to this invention, it is possible to perform 
path guidance, without the transceiver situation of the data by the side of a center being able to 
grasp certainly, and giving a user insecurity at a navigation equipment side. 
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>a i o oim^ftmT-ztfmmznT 

— X^^T^— XT— C D^^;^i1-1f- 
t. f-^^-xv-^ c D ^^-MY-^ c s 
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y^5 3) o fur, mfmfr&Bt/m*-£<Dit»r* 
3etT«B*, wmfeT-zyTsCA/i 53 i^sjs 

(Xf7^5 5) o c^lBBttBROiPIBlcoir^Ttt, 0>J 
x.fcf . WHPF 1 - 1 7 3 2 9 7 WfBB^P 1-17 

jz^—z&mmm^t'r—zyT^ji' 1 532^^ 
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[0048] *mm&mfo&z>£. mmtmAL-ztiT^ 

[0 0 4 9] *$m&mfo&%>£. Hf$8Hr>* 1 5 0 
0 O^SK^rt^rc^^— ^<0S§«O/-ca6^SfflL 
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«ra*7 ? --*sfi^a^sM-rsfl9iBH*7 f -* tee 
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